Maturation of oocytes is a key prerequisite for successful fertilization and embryo development. In vivo derived oocytes show a significantly higher fertilization competence than in vitro matured ones, not only in human but also in cats. Often assessed morphological criteria for oocyte maturation like cumulus cell intactness and expansion, extruded polar body or nuclear stage do not reflect the complexity and quality of maturation processes. For example, in cats only about half of the morphological classified matured eggs can be fertilized in vitro even if intra-cytoplasmic sperm cell injection is used. Oocytes and granulosa cells are communicating closely in a bidirectional way during follicular growth and maturation. Therefore, assessing the mRNA expression of specific genes in granulosa cells could be a non-invasive way to evaluate the oocyte maturation conditions. The objective of this study was to identify biomarkers by gene expression analysis to elucidate the influence of different FSH additives on the functionality of in vitro maturation. Six cumulus-oocytecomplexes per batch were matured for 24 h in medium, supplemented with LH and 0.02 IU/ml porcine FSH (porcine, low FSH = PorL), 0.02 IU/ml human urinary FSH (human, low FSH = HumL), or 1.06 IU/ml human urinary FSH (human high FSH = HumH). Granulosa cells were separated from oocytes either directly after maturation (24 h, groups: PorL-24, n = 6 batches; HumL-24, n = 9; HumH-24, n = 7) or 12 h after in vitro fertilization (36 h, groups: PorL-36, n = 12; HumL-36, n = 13; HumH-36, n = 13). Gene expression levels were analyzed for aromatase (CYP19A1), anti-mullerian hormone (AMH), follicle stimulating hormone receptor (FSHR), luteinizing hormone/choriogonadotropin receptor (LHCGR) and prostaglandin E synthase (PTGES) by quantitative PCR. Oocyte maturation rate evaluated by nuclear staining did not differ after 24 or 36 h in all three tested hormone groups. Furthermore no differences of gene expression between the groups of each time point were observed for all analyzed genes. Expression levels of FSHR and LHCGR were correlated with each other in all groups except for the porcine FSH group after 24 h. It is well known, that transcriptional regulation of LHCGR is dependent on FSH. Thus, correlation of FSH and LH receptor gene expression in vitro reflects in vivo maturation process closely. A missing correlation of FSHR und LHCGR in the PorL group after 24 h but not after 36 h might indicate retarded maturation of oocytes due to inappropriate stimulation with porcine FSH. We conclude that analyzing the correlation between FSHR and LHCGR gene expression is a valuable tool for assessing the quality of in vitro oocyte maturation in cats. Beside the LHCGR/FSHR correlation we found positive relations between the maturation rate and expressions of PTGES, CYP19A1 and LHCGR in group HumL-24 but not in any other group. Both HumL-groups show correlations between several gene expressions, e.g. between PTGES and LHCGR. In summary, we suppose that correlations between gene expressions of selected genes could be a parameter to evaluate in vitro maturation conditions, as shown for FSHR and LHCGR in domestic cat postmaturation granulosa cells. Our results show, that human urinary FSH in low concentration (0.02 IU/ml) is superior to porcine derived FSH in supporting in vitro maturation of feline oocytes.
